A brief sequence of the steps involved in determining the various design loadings is provided in each section in the form of a flowchart, and the subsequent text then addresses the processes which make up the appropriate flowchart.
The Eurocodes, although separate, are designed to be used together and should satisfy the principles specified in BS EN 1990: Eurocode 0: Basis of Structural Design, abbreviated to EC0 in the left margin. This guide begins with a brief summary of the requirements of Eurocode 0. It should be understood that this is not intended to be an explanation of its philosophy, or of the risk analysis principles on which much of it is based. Although this is valuable material for those who wish to go deeply into the principles as well as the practice of the Eurocodes, the idea here is simply to make it possible to allow students and engineers to familiarize themselves with the usual load assessment process by practising it in the simple and practical design of structural elements. A key objective has been to keep the document as slim and manageable as possible in order to minimize the mass of very rarely used material which is included.
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Terms and definitions General EC0 1.5.1.1 construction works everything that is constructed or results from construction operations NOTE This definition is in accordance with ISO 6707-1. The term covers both building and civil engineering works. It refers to the complete construction works comprising structural, non-structural and geotechnical elements. EC0 1.5.1.2 type of building or civil engineering works designation of the intended purpose of construction works (e.g. dwelling house, retaining wall, industrial building, road bridge) EC0 1.5.1.3 type of construction indication of the principal structural material (e.g. reinforced concrete construction, steel construction, timber construction, masonry construction, steel and concrete composite construction) EC0 1.5.1.4 method of construction manner in which the execution will be carried out (e.g. cast in place, prefabricated, cantilevered) EC0 1.5.1.5 construction material material used in construction work (e.g. concrete, steel, timber, masonry) EC0 1.5.1.6 structure combination of connected parts designed to carry loads and provide adequate rigidity EC0 1.5.1.7 structural member physically distinguishable part of a structure (e.g. a column, a beam, a slab, a foundation pile) EC0 1.5.1.8 form of structure arrangement of structural members (e.g. frames, suspension bridges) EC0 1.5.1.9 structural system load-bearing members of a building or civil engineering works and the way in which these members function together EC0 1.5.1.10 structural model idealization of the structural system used for the purpose of analysis, design and checking EC0 1.5.2.2 design situation representation of the real conditions occurring during the time period for which the design will conform to the conditions of relevant limit states EC0 1.5.2.3 transient design situation design situation which is relevant during a period much shorter than the design working life of the structure, and which has a high probability of occurrence NOTE A transient design situation refers to a temporary condition of the structure, of use, or of exposure (e.g. during construction or repair). EC0 1.5.2.4 persistent design situation design situation which is relevant during a period of the same order as the design working life of the structure NOTE This generally refers to conditions of normal use. EC0 1.5.2.5 accidental design situation design situation involving exceptional conditions of the structure or its exposure, including fire, explosion, impact or local failure EC0 1.5.2.6 fire design design of a structure to fulfil the performance requirements for the case of fire EC0 1.5.2.7 seismic design situation design situation involving exceptional conditions of the structure when subjected to a seismic event (earthquake) EC0 1.5.2.8 design working life assumed period for which a structure, or part of it, is to be used for its intended purpose, with anticipated maintenance but without major repair being necessary EC0 EC0 1.5.2.14 serviceability limit states states which correspond to conditions beyond which the specified service requirements for a structure or structural member are no longer met EC0 1.5.2.14.1 irreversible serviceability limit states serviceability limit states for which some consequences of actions exceeding the specified service requirements will remain when the actions are removed EC0 1.5.2.14.2 reversible serviceability limit states serviceability limit states for which no consequences of actions exceeding the specified service requirements will remain when the actions are removed EC0 1.5.2.15 resistance capacity of a member, or component, or a cross-section of a member, or component of a structure, to withstand actions without mechanical failure (e.g. bending resistance, buckling resistance, tension resistance) EC0 1.5.2.17 reliability ability of a structure or structural member to fulfil the specified requirements, including its design working life, for which it has been designed; reliability is usually expressed in probabilistic terms NOTE Reliability covers safety, serviceability and durability of a structure. EC0 1.5.2.20 maintenance activities performed during the working life of the structure in order to enable it to fulfil its requirements for reliability NOTE Activities to restore the structure after an accidental or seismic event are normally considered to be outside the scope of maintenance. 
.3 permanent action (G)
action which is likely to act throughout a given reference period and for which the variation in magnitude with time is negligible, or for which the variation is always in the same direction (monotonic) until the action attains a certain limiting value EC0 1.5.3.4 variable action (Q) action whose variation in magnitude with time is neither negligible nor monotonic EC0 1.5.3.5 accidental action (A) action, usually of short duration but of significant magnitude, that is unlikely to occur on a given structure during its design working life NOTE 1 An accidental action can be expected, in many cases, to cause severe consequences unless appropriate measures are taken.
NOTE 2 Impact, snow, wind and seismic actions may be either variable or accidental actions, depending on the available information on statistical distributions. EC0 1.5.3.6 seismic action (A E ) action that arises due to earthquake ground motions EC0 1.5.3.7 geotechnical action action transmitted to the structure by the ground, fill or groundwater EC0 1.5.3.8 fixed action action which has a fixed distribution and position across the structure or structural member, so that its magnitude and direction can be determined unambiguously for the whole structure or structural member if they are defined at one point on the structure or structural member value chosen -if it can be determined on a statistical basis -so that the probability of the effects caused by the combination being exceeded is approximately the same as that by the characteristic value of the individual action. It may be expressed as a particular part of the characteristic value by setting the factor w 0 ≤ 1 EC0 1.5.3.17 frequent value of a variable action (w 1 Q k ) value determined -if it can be determined on a statistical basis -either so that the total time within the reference period during which it is exceeded is only a small given part of the reference period, or so that the frequency of its being exceeded is limited to a given value. It may be expressed as a particular part of the characteristic value by setting the factor w 1 ≤ 1 EC0 1.5.3.18 quasi-permanent value of a variable action (w 2 Q k ) value determined so that the total period of time for which it will be exceeded is a large fraction of the reference period. It may be expressed as a particular part of the characteristic value by setting the factor w 2 ≤ 1 EC0 Gravity loading: specific terms and definitions EC1-1-1 1.4.2 angle of repose angle which the natural slope of any side of a heaped pile of loose material makes to the horizontal EC1-1-1 1.4.3 gross weight of a vehicle this includes the self-weight of the vehicle, together with the maximum weight of the goods it is permitted to carry EC1-1-1 1.4.4 structural elements those which comprise the primary structural frame and supporting structures. For bridges, structural elements comprise girders, structural slabs and elements providing support such as cable stays EC1-1-1 1.4.5 non-structural elements those which include completion and finishing elements connected with the structure, including road surfacing and non-structural parapets. They also include services and machinery fixed permanently to, or within, the structure EC1-1-1 1.4.6 partitions non-load-bearing walls EC1-1-1 1.4.7 movable partitions those which can be moved on the floor, be added to, removed or rebuilt in another place
Snow loading: specific terms and definitions
EC1-1-3 1.6.1 characteristic value of snow load on the ground Snow load on the ground based on a probability of being exceeded once in 50 years, excluding exceptional snow loads EC1-1-3 1.6.2 altitude of the site height above mean sea level of the site where the structure is to be located, or is already located for an existing structure EC1-1-3 1.6.4 characteristic value of snow load on a roof product of the characteristic snow load on the ground and the appropriate coefficients NOTE These coefficients are chosen so that the probability of the calculated snow load on the roof does not exceed the probability of the characteristic value of the snow load on the ground.
EC1-1-3 1.6.5 undrifted snow load on a roof load arrangement which describes the uniformly distributed snow load on the roof, affected only by the shape of the roof, before any redistribution of snow due to other climatic actions EC1-1-3 1.6.6 drifted snow load on a roof load arrangement which describes the snow load distribution resulting from snow having been moved (e.g. by the action of the wind) from one location to another location on a roof EC1-1-3 1.6.7 roof snow load shape coefficient ratio of the snow load on the roof to the undrifted snow load on the ground, without the influence of exposure and thermal effects EC1-1-3 1.6.8 thermal coefficient coefficient defining the reduction of snow load on roofs as a function of the conduction of heat flux through the roof, causing snow melting EC1-1-3 1.6.9 exposure coefficient coefficient defining the reduction or increase of load on a roof of an unheated building, as a fraction of the characteristic snow load on the ground exceptional snow load on the ground load caused by the snow layer on the ground, resulting from a snowfall which has an exceptionally infrequent likelihood of occurring EC1-1-3 1.6.10 load due to exceptional snow drift load arrangement which describes the load caused by the snow layer on the roof, resulting from a snow deposition pattern which has an exceptionally infrequent likelihood of occurring 
BS EN 1990: Eurocode 0 -Basis of structural design
This is not a précis of Eurocode 0. For some engineers it will become important to understand its particular philosophy of limit-state design, and the statistical principles which underpin it. However, the sole objective of this brief section is to provide just enough Eurocode 0 information to enable realistic load cases to be created using the loading information contained in the sections on gravity, snow and wind loading on buildings.
EN 1990 (BS EN 1990 in the UK) is the head code for the Structural Eurocodes. It is used alongside Eurocodes 1 to 9 (EN 1991 to EN 1999) for the structural design of buildings and civil engineering works. It provides the principles and requirements for safety and serviceability, and gives general principles for the structural design and checking of buildings and civil engineering structures. It also provides guidelines for the related aspects of structural reliability, durability and quality control.
In previous British Standards, the rules for satisfying safety, serviceability and durability criteria are identified in the individual design codes, which are largely based on the specific materials used in particular forms of construction. BS EN 1990, however, provides material-independent guidelines, and therefore presents a clearer general basis for meeting particular design criteria.
Requirements
The fundamental requirements concern safety, serviceability, fire exposure and robustness of the structure. They require that a structure is designed and built such that, during its intended life: EC0 2.1(1)P It should sustain all actions and influences likely to occur during its construction and use, with an appropriate degree of reliability, and remain fit for the use for which it is required, while being constructed in an economical way. EC0 2.1(4) It will not be damaged by events such as explosion, impact or the consequences of human error, to an extent which is disproportionate to the original cause.
EC0 2.1(5)P The code also defines ways by which potential damage can be avoided or limited. These include:
• avoiding, eliminating or reducing the hazards to which the structure may be subjected; • selecting a structural form which has low sensitivity to the hazards identified; • designing the structure to survive adequately the accidental removal of an individual member or a limited part of the structure, or the occurrence of acceptable localized damage; • avoiding as far as possible structural systems that can collapse without warning; • tying the structural members together. EC0 2.1(6) In addition, the basic requirements are met by:
• choosing suitable materials;
• appropriate design and detailing; • specifying control procedures for design, production, construction and use that are relevant to the particular project.
EC0 2.2 (1)P The design of the structure should be in accordance with the structural Eurocodes EN 1990 to EN 1999, and by using appropriate controls on execution and quality management.
These requirements should be satisfied for the entire design working life of the building. Structures or parts of structures that can be dismantled with a view to being reused should not be considered as temporary EC0 2.4(1)P The durability of the structure should be maintained throughout its design working life.
EC0
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Design situations
Design according to the structural Eurocodes follows 'Limit State' principles. The two principal limit states for which the structure needs to be designed are the ultimate limit state (ULS) and the serviceability limit state (SLS).
Ultimate limit state (ULS)
EC0 3.3(1)P ULS concerns:
• safety of people; and • safety of structures.
EC0 6.4.1(1)P The conditions which should be checked under ULS are each given an acronym, as follows:
• EQU: Loss of static equilibrium of the structure (or any part of it) when considered as a rigid body. This can be thought of as 'overturning', as illustrated in Figure BSD . 1.
Internal failure or excessive deformation of the structure or its structural members, including footings, piles, basement walls, etc. This generally concerns the strength of the materials of a structure, or the stability of its members.
• GEO: Failure or excessive deformation of the ground or foundations on which the structure sits The other condition covered in general terms (although it will not be covered at all in this guide) is:
• FAT: Fatigue failure of the structure or its structural members EC0 3.2(2)P The design situations under which ULS design checks may be performed are:
• persistent design situations, which concern the conditions of normal use;
• transient design situations, which concern temporary conditions applicable to the structure (e.g. during construction or repair); • accidental design situations, which concern exceptional conditions applicable to the structure or to its exposure (e.g. fire, explosion, impact or the consequences of localized failure); • seismic design situations, which concern conditions applicable to the structure when subjected to earthquake and other seismic events.
Serviceability limit state (SLS)
EC0 3.4(1)P SLS concerns:
• whether deformation of the structure and its structural members allows the building to function properly in its normal intended use; • the comfort of people;
• the appearance of the finished building. • deformations (deflections) which affect the appearance of the building, the comfort of users, or the way the structure (including machines or services within it) functions; • deformations which cause damage to finishes (e.g. cracking of plaster) or non-structural members; • vibrations which cause discomfort to people, or which limit the functional effectiveness of the building.
Actions
The term action is used in the Eurocodes in order to group together generically all external influences on a structure's performance. It encompasses loading by gravity and wind, but includes also vibration, thermal effects, fire and seismic loading.
Separate combinations of actions are used to check the structure for the design situation being considered,. For each of the particular design situations an appropriate representative value for each action is used.
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Representative values of actions
The main actions to be used in load cases used for design are:
• permanent actions G: e.g. self-weight of structures and fixed equipment;
• variable actions Q: e.g. imposed loads on building floors and beams; snow loads on roofs; wind loading on walls and roofs.
• accidental actions A: e.g. fire, explosions and impact.
Characteristic values G k and Q k EC0 4.1.2(7) The characteristic value of an action can be considered as either:
• a maximum value which should never be exceeded, or a minimum value which should definitely be achieved during some specified reference period; or • a nominal value, which may be specified in cases where the statistical distribution is not known.
Permanent actions
The characteristic value of a permanent action (G k ) may be a single value if its variability is known to be low (e.g. the self-weight of quality-controlled factory-produced members). If the variability of G cannot be considered as small, and its magnitude may vary from place to place in the structure, then an upper value G k,sup and a lower value G k,inf may occasionally be used.
Variable actions
Up to four types of representative value may be needed for the variable and accidental actions. The types most commonly used for variable actions are:
• the characteristic value Q k and combinations of the characteristic value with other variable actions, multiplied by different combination factors:
• the combination value w 0 Q k • the frequent value w 1 Q k • the quasi-permanent value w 2 Q k Explanations of the representative values and the design situations in which they arise are given below. The 'w x ' factors generally reduce the value of a variable action present in an accidental situation compared with the characteristic value.
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The simplest, and most common, design case for ULS of an isolated structural member, such as a beam or slab, is a factored combination of the primary permanent and variable loadings:
in which c G and c Q,1 are the partial safety factors for the permanent and principal variable actions G k and Q k respectively
If wind force is combined with dead and imposed loadings, then the effect of wind acting simultaneously with these gravity-induced loads is reduced because of the relatively low probability of extreme values of all the elements of the combination.
The 'combination factor' w 0,2 is an example from a range of such factors specified in Eurocode 0 (see Tables BSD. 2 and BSD. 3). In Equations BSD.1 and BSD.2 the imposed load Q k,1 is the leading variable action; wind loading is classified as an accompanying action, and thus acquires a combination factor.
For pre-stressed members the variability of pre-stressing forces is taken into account by specifying a separate partial safety factor for pre-stress force in cases where this is needed:
EC0 6.4.3.1(2) In creating design load combinations, each combination of actions should include:
• the permanent action; and • a leading variable action General combinations of simultaneous actions for STR and GEO limit states
In Eurocode 0 the various possibilities of design load combinations for persistent or transient design situations for the STR and GEO limit states are presented in the following very general form: 
In the first continuous beam case above, permanent loads are unfavourable to the bending moment in the middle beam span. This situation can be reversed for hogging moment in the same location, as shown in the second case. Design of the beams in this structure may therefore consider both conditions, where permanent loads may be either favourable or unfavourable.
Thus, for the two models shown in Figure BSD . 2, the 'simplified' expressions for loads on the middle span might be:
For sagging moment in the middle beam γ γ ψ 
